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A. Personal Statement

My research expertise is in the area of marine biomedical research and specifically aquatic animal models of
human disease. In addition to Aplysia, | work with damselfish and zebrafish based models, as described below.
| have been the Director of the National Resource for Aplysia and the Pl on the P40 grant since 2006. Before
that | was a Co-PI, dating back to the initial development of the Resource. My role is to coordinate all aspects
of production and applied research, to help set priorities for the research programs, convene meetings of our
External Advisory Board and interact with the community of users of our animals to determine that we are
meeting their needs and to attempt to assess future needs. In addition, | supervise the animal health
monitoring program and coordinate with the attending veterinarian, if necessary. My interests in Aplysia include
developing Aplysia as a model of aging via a close collaboration with professor Fieber and her graduate
students. | have focused my research efforts there on trying to understand metabolic pathways that may be
significantly altered in aging in Aplysia using RNAseq and the Ingenuity Pathway Analysis platform to model
these changes. In addition, | have conducting intensive investigations of a novel nidovirus (Aplysia Abyssovirus
- AAbV) recently identified in transcriptome databases of Aplysia californica. We have determined using gPCR
and RNAseq that AAbV load in Aplysia neurons increases with age and can reach extremely high levels in the
nervous systems of aged animals, that the virus occurs at high levels in many wild-collected animals, and that
this virus is vertically transmitted to eggs and larvae and there can interfere with normal larval development. |
am supervising all aspects of viral assays including assay development and data interpretation.
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C. Contributions to Science

One of my major research foci for the past 20+ years has been on a naturally occurring cancer found in a
species of reef fish, the bicolor damselfish (Stegates partitus), which | discovered in the 1980’s on Florida
reefs. This disease, termed damselfish neurofibromatosis, consists of multifocal neurofibromas, malignant
peripheral nerve sheath tumors and chromatophoromas. We have been able to demonstrate that these tumors
are infectious, transmissible by sub-cellular filtrates, and that the etiological agent is a novel type of virus-like
agent which infects the mitochondria of the tumor cells. This agent is has a 2.4 kb circular DNA genome and is
the first known pathogen of any type to replicate within the mitochondria of an animal cell. My laboratory has
been investigating the life cycle of this agent and how it alters mitochondrial and cellular functions to result in
tumorigenesis. We are currently using RNAseq to investigate changes in gene expression in cells from
peripheral nerve sheath tumors and chromatophoromas in this disease.
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My laboratory been very active in development and application of the zebrafish embryo model system for
investigation of the toxic effects of harmful algal blooms (HABs) and for bioassay guided fractionation to
identify specific toxin molecules from these complex mixtures. This research is based on an ongoing
collaboration for over 15 years with Prof. John Berry at Florida International University. My laboratory has
worked with John to develop and optimize assays based on exposure of zebrafish embryos to HAB
components as a means to both characterize specific developmental abnormalities (which we term “toxitypes”)
and to use these responses to drive the fractionation of HAB components by a process dubbed bioassay
guided fractionation. This stepwise process, conducted as a close collaboration between Dr. Berry’s laboratory
at FIU and Dr. Pat Gibbs in my laboratory, has allowed identification of specific toxin molecules from complex
HAB-derived mixtures. My laboratory maintains a zebrafish colony where we regularly breed a number of lines
including several transgenic lines which have been useful in HAB assays, carry out embryo exposures and
characterize developmental abnormalities. We also host a shared microscopy resource which is ideal for
monitoring and imaging of zebrafish embryos.
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In addition, my laboratory has been active in developing and employing a several of transgenic lines of
zebrafish to address a variety of research questions. We isolated and further developed two unique fluorescent
protein (FP) molecules from two species of corals which we subsequently patented. These FPs have proven
very useful in creating effective transgenic constructs. Much of this work has been directed toward developing
transgenic zebrafish which are able to detect toxin molecules in the water. We have created lines with
methallothonein promoters driving green FPs which are very responsive to low levels of mercury (50 nM), lead
(<1 uM) and other heavy metals. We also have produced lines with heat shock, ubiquitin and p450-like
promoters. We continue to develop such transgenic fish with the idea of creating sensitive bio-indicators of
HAB toxins.
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Finally, | have long history of involvement in organizing conferences revolving around the development and
application of aquatic animal models for the study of human disease. These have resulted in many white
papers summarizing the state of the field as well as prospects and priorities for future research initiatives.
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